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1. S^^Ai- SAilAi(£E3)_1S 
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^ TllolE ^<y-^ ol-g-^H <=>]^^}^ S.^]<^^:^^ ^^7} S}c^ 

c>ll O]^ S5ll<a6)l o^^ Cf^ ^.^o^ Sj-OJE 7^1^71- ^ 

^. ^-^o]] t-llolBl ^o^^ 917}^}E.S.^ :^]2^^s] ^5|-ollA-^3E ^A^jc^'l mm -S-^ ^ 

:£ 5 

wll-^ Tflols A]^, 7^1^^, LCD 



25-3 



1020000043510 2000/11/1 
[%^^^ 

S^l ^ T^-^ ^o^'^{A Liquid Crystal Display and A Driving Method 

Thereof } 

till-^ ^il°>^ ^<a-^ <?17>1: tcfls^ Al^ofl tfltl- -§-^ ^^o] 

£2^ ^ ^^5^ ^AHlcHl n^-^ ^A] ^^11- ^Altl: ^ojcf. 

S.e^ ^ ^^H1<^1 nl-^ ^Eflo^ TllolE ^o^^ ol7].^ t^o^ osa^^o^ ^ 

<8> ^ ^^^^ SA] ;a-^]o^ aj-igoll ^^1: ^-^^^i, ^12:^ dl*^!^^ 
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^<a-«Hl^iiE «-«^^ol w}M, a]-^ ^£1- 7]-^l£^ on;^ Sa] ^l-^jo^ ^-^ aj-i^ofl ^ 

^ c]^ ^^la^o.^ wll-^ Ml^l-^ "a^^Ctwisted nematic liquid crystal) 3.B. 

<9> all-^ i-ili^V^ S'*-] ^l-^Ktwist nematic liquid crystal display: TN 

LCD)^ ^i-^^S S.^] ^ ^Tfl ^tfl^^^ ^ 

<10> £1^ till-^ vilu>H^ oH;^c^ ^^d] ^oj-^ ol7].^ nflo^ ^1 :^o]] tfl -§-^ ^^o] 

<ll> :£ioil u>s]- :y-o], u]^.^ i.^]n}^ ^n^^ ^oj- «3l7l-Alo^ tiV-g- A]:^^ ol 

15-17ms<5lJl, ^7>^ ^'a-* ^^A]^ ^<^]^ ^ 20ms <^1^H s]o1 <y:Sl c1]o1b]# 

<i2> ^2fl<^m wll-^ ^il^l-^ ^-^^ S^l -S-^ ^£7> :=.^ ^^1^^ 

'ib^sl- ^J-n-^'^d S^l (surface stabilized ferroelectric liquid crystal 

display: SSFLCD). «>^^-B-^^d ^1-^1 (anti-ferroelectric liquid crystal 

display: AFLCD) ^ S.:^# ^>-§-s:>^ -g-'^^S* 7ll>a*>S^c}. 

<13> ols]^ s.= o^ on^ ^^1^ tifl^s}- Tlla el -JJK reset )^ 

«y-ol ^^ol o;^cHA^ ^-§-5|-«^l ^^^o] o;irf. 
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<i5> ^ ^rg^ c]9^ ^^]^^ n^^}7] ^-^ ^^s.^^, ^ n 

<16> ^ ^^Sl cf^ ull-Bi i-ilP>Ei 6n^^ ^A] ^^lo^ 7,1^^) 

5L^^><^ ^-^^s]T^, 7]^ TN ^^«o^^2l -§-^^£» 7fl^*>Jl>^> ^r}. 
<18> ol* ^ aVtg^ ^cj. TflojEoll o^^ o.^] ^^o] <^^^ 

CCD(Cacpacitively Coupled Driving) ^7>£l^ :^]^^ ^^■^■^] 

^IS^llA-l 1:^(S£^ Sj-^IS.) ^13:^ ^7} ^lS<^lAi ^5}-^ afl 

<20> O]^ H5fl<ao1lA^ ^A^^ ofl;go:| ^^^1717] ^ ^1 1 ^ 
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<22> >^7l ^11 ^:7V ^ ;^13 ^^<^l^i^ 7llo]E ^oj-^ 7]lo]E ^o^d\] r^^c^ ^rfl 

2^^^ dSV ~ ^iOV7> s^}-^ ^o] a>^^^>x:l-. 

<23> ^7HlA-l, ^11 i^'gel (normally) ^?^(black) £:B(mode)'?I ^-f*^!^ ^-o] 

M(white) ^12:^ ^7] ^ TilolEAjo]] o]y} 

^fe cflolE-l ^^o^ ^^^oil- wV^^^VrV. 
<24> ;^ll iln'Se] s^^]^ 3.^91 ^^^]^ ^1^^ ^o] vi}^^^-Ji, 

^•a-^ ^^^^ ^'at!: «>^^^m. 
<25> ^7] ;^ll ^:?>£l A]^ ^1^^ ^7] "^^^ A]^ o.s«-Bl 0.5ms~5ms <^li^ 

<27> ^ -^^ a A] Cf^o^ 7flo]EA]^ 7llolE>{d<^l S^V 

9X^ ^^2] ?!«^ 7i3ZflA]El, J^JlflAlElo) ^^o)l O^^^ cf>f^o^ E^^] 
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TllolE ^1-71 ^-«^^ afl^o^ ofl^j THsflAlE-loll X^\]o]B\ ^oj-^ n]-^^ c-fl o] 

<28> o]^ SBll<yollA-l ^^^^ ^;^^o^ T^lS B^l'i^ ^MS. ^^^1^1^ 7\]<^]^ 

<29> 7l^ ^^1^1^ TflojE 3lll^o]l ol7l-^>Cx^ 

tflolEi ^oj-o] 6W;^^o]l on^Jo] ^7] ^^fll ^ISoflA-^ >^l2 ^l2:7> t}^ 

■ol 

> 

<30> M^^l^iEl7> ^ 7]:?]: ^<y: 9l7}^ c-flc^lB] ^-g-oil- -^^^ 

TllolE on;^ sfl^o^l <y7H>^ S-^ttCf. 

<3i> oj^i-oflA-^^ ^ w>^^^ <^ ^^Hll- ^Ml^l ^^W. 

<32> £2^ ^ ^AHlo^l rcj-s. 6fl^ ^^1* s.^]^ 

<33> £2<^1 ^o], ^ ^Aj.^lofl rr^^ ^a] ^^1^ ^^^(10), 7]]o] 

M ^^^(20), ^^^(30), E^-ol^j ?iMl-e1(40), ^^^(50)# ^f-^Vt:f. 

<34> 6n^ 211^(10)^ TflojEAljl). o]6\] «j-^l:0.^ ^O] cf^O] cj] O] E"] ^ol}- 

7l3t)]AlEi7]- ^>^^51<H 9XJ1, TflolM zp.:^«.(20)^ ^^31(1^(10)2] Tflc^lM e^-old] o^^s] 
<^ ^^^(30)<^lAi S^^S. ^^5)^ ^•fl«^lBl7l- 2|-4i«^l ^ 9X^^ 7\]o]m^ 

<^o]^^ t}JL, ^^-¥-(30)^ 5l-di<Hl x^^#5fl<^l5l^ ^1S(^21 «|J7 o^:^ 

o.) ^oj.^ ofl;g Sfl^ClO)^ CflolE^Alojl Ol7|.§].c^^ Efojnj ?l:E§5l(40)^ 3^1^ 
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(lO)ofl 917}^^ ^S.^^ E^-olnjo. ;^io^^i.o^_ ^^^(50)^ ^-^2] ^^-g- 

<35> <^7]^, 2}] ^(10)^ TflolE SZ^cfl, liirf >^Va^1^>^ £3 

<36> ofl^ 3l]^(10)ofl ^>§J£|CH ^^(1)^ ^]^] 

(Clc)^ -^^1 feol7l ^-^^ 7l54lA]Bl(Clc)Sf l^lS Tl^jflAlE-] 

(Cst: storage capacitor)7l- Sii^. ^^^l^KCst)^ Tljo] 

S(Gn-l)oll ^^^o] ^^slo] TflolM ^.y-ol ofl^ ?1:2flAlEl(Clc)«11 -^7]£l£^ 

<37> nfel-^i, ^3})AlEl(Clc)<^l <?l7"l-sl^ «a7> c11o]E-1 ^oj-a)- TllolE 

"^^J^* ^^4. 

<38> 6\9\. ^o] ^rl- 7flolE<Hl ^7>£l^ Tflol^ ^oj-o]] oj^ 6H;g ?1 5)| AlE^ (Clc)<Hl <y7l- 

5)^ on^ 017]. ^oj-o] cg^o. ig.^^ ^^(Capacitively 

Coupled Driving: <^1^1- 'CCD' si- , ^ ^1 CCD 

<39> 0^7lA-l, :£3o1] £Al^ CCD 1}-^<^1 "2^^^ 9l7\ ^^^(yp)-^: M-Bj-ifl^ 
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<40> [^*v>o 1] 

Vp=:5fs+(Cst/(Cst+Cgd+Clc))(Vg(+) or Vg(-)) 
<4i> Vsfe ^i'a-, Cgd^ 71^5 -§-^, Vg^ TflojE ^-y-olrf. 

<42> ^4}-^i^ ^n, 711 ^ ^'a- '^^'^i ^-a: ^^^^^ ^0^.0. 

<44> ^^-1 H]l.fl vilP>EJ ofl^go:] ^oj- Ol7>c11 tfltt -§-^ Cfl^ #3^^ ^ -g-^a- ^ 

<46> l^^^ 2] 



2 

d 



<49> Ae: o«^o^ -^^^ o]«j-A^, 

<50> e: ^71- 

<5i> K: il'a 7^1^, 

<52> d: ^ ^}o]S] :^^(on^o] ^V^), 
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-r: n^. 

<55> %|^^, w]^^ v]]p>iJ '2fl^^<Hl ^7>:g ^^A]^ nflo^ on^jo^ 

<56> 3] 

<57> ^e]-Al3 0- 71SS ^^^>^, ^^<^1 <?l7l-^ ^"^-^ ^£ 

^1^(K)1- ^7>Al^o> ^r^-. ^. ^^ofl cl7].^ ^oj.^ ^^A]^ r^o] on^ 
<58> ^t|.Al2Sq. ^«^■Al3ol l^-Bl-lfl^ uHp>b1 ofl;^6]] Ol7>5]^ :^<a-<^l ttf^ ^ 

sl- ^-a^ ^A. 

<59> £4^ Vi]P>l3 ofl^ofl ol7l.£]^ ^'a-'^l ttl-€r -§-^ ^£ ^^<^1t:f. 

<60> ofl^go;] oi7-|. ^cy-o]] 4^ o.^ £40)1 iEAlE)ol ^^dl, 7]-^^^ 

^7>^ r^2l -§-^ ^^<^1J1, <?]7>^ ^SAl^ 
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n|o^ ^1^- ^S. ^^o]t\., :£4<H1 H>5>). ^o], ofl;go]l ^oj-^ oly}^ nflcHl^ s}-^ 

^'y-(V)ol ^#4^-^ =L -§-^ ^S.7> HH>SJ7, on^gofl ol7].^ ;^oj.^ ^^^1 ^ °fl<^l^ ^ 

<6i> ^^<HlA-lSJl- ^o] CCD ^^<^l^i Tfloln ^ ^oj. ^ ^1^:^ 

7]]0]^ ^<a-^ tflolE^ ^^^Ul)- :^<^^ ^Ojlg Ofl^o:] Bfl. 

<62> zie^M-, S.1^ CCD ^«^^l* **fl -a: ^ $Z^^1. ^^^<^1 ^tb n^^] 

<63> ^ ^^l<^l«11^ife T^JjflAlEi^ ^5)-^* 3.S.^ ^}7] ^^O] ol7|. 

^ 7llolEol]A^ o. M.^ ^ojE ^o]£]:£^ ^7a^ ^7h^ 

^ TflojE ^ ^ ^alnr:^ ol^o^^ TllojE A]^^ ^^>gA]^x:f. 

€ ^^1^1^ SL\i\^m. ^:?>^ T:f^ TflolM^o^ on^ CI7]. ^<y.o] 

"-^^ -§-^ *J=^^l7l7i ^tir ^^><^m. 
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Al7l7l TflojE ^<a-ol 4^£* ^^*>7] O]^ TllojE ^«y-(Vg(n-l))^ 

^•a-(Vg(n))# '^^IS- :£A]^>o|tq.. ^7aQ] 7]]^]^. ^<a- s)-^^ i^^B^ ^o^e s. 

£7a5q- 711 o]H ^"a-*^! ^7>£l^ TflolM ^"a-^] on^^ 017]. ^«a-(Vp)^ ^ 

<67> S.7b^ TflojE ^ ^<y-cl <y7>5l7l ^oj] T^lolEoflA^ sj-ol^ ^ 

S^Aloll 2^-g-£]^iHl, ^tH^M tiVtfl7> ^>J[1. ^Hl^fr 

B]^ ^<^}^]7]] :^o] m.^ ;q]^7|. o]^ Tljols .g. ^^ofl 

<68> c]^ ^^-^S M-Bfi^^ ^^^49\- 

<69> [^4}-^ 4] 

CZst 



<70> Vgccd(+), Vgccd(-)^ TflolH ^oj-ofl ^ o.^^ ^o}-^ Vgreset(+), 
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Vgreset(-)^ ^^ sj-^l^ A]^S.9] ^o]* 7]]o]^ ^"y-olc]-. 

^71- ^:7> ^12:7> SlC-lel-H ^Sj- ^. ^-^^^ -§-^(Clc)^ ^5|-7> 9]7^ 

^t!: S.^] ^^1^ ^^tl:^. 
<73> £5^ ^ ^^^^ ^Al<:^lo]l 4^ ^^^>7l ^tl: TflolH A]^ ^ o] T^jolM 

<74> £5<^lA-l, a)^ TflolE ^«a-(Vg(n-l)), b)^ Tllols ^<y-(Vg(n)). c)^ 

^■^€'a-(Vcom), d)^ 5|-^<^1 '?]7>£l^ ^^a-CVp), e)^ ^^^^ ^:£<5li^, Tl^ ^ 

(reset) T2fe Tflol^ ^ t3^ ^^l^rS (overshoot) ^^ol^f. 

<75> (n-1) 7llol:EAlofl ^7]-5]^ a)5]- TflolE ^oj-^ (n-1) 7flo]E.yoll o^^^ 

^ :e^;^]>;E^s. <?l7l-B|^ ^o]B\ ^<a-ol ^^^^ (posit ive polarity)^ ^ ^7>s1 
^7>5l^ t^]o]B\ ^<a-o] (negative polarity)*^ ^41 ^7}^cf. 

<76> ^7]^^, (n-1) 7llo]M5^ Sj-^^ O]^ S3ll<a<^l S]sfl ^^^^2^ :^]2i7} ^^^^o] oj^ 

JL, n 7l]<^m^ ^3l1<a<^l ^^^^2] ;^lS7l- $1^ ^^Eflolrq.. 

ZL^-B-S., a)^ TflojE ^<a-(Tl ^:a:)<^l <y7>sl^ n Tfl^lss^ ^-S-^ ??^^ 
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<77> ZLE^Ji, a)^ Tflolje ^ ^^(T2 ^^)ol ^^s]- -^aH] n TflolEofl^ c)^ 7\]o] 

E ^ ^oj-o] o]7|-El<>| 711 o]E ^"a-ol ^7>SlJl, o]6\] ofl ;g o]yy 

<78> o_fl;^ ol7|. ^o^(Vp)^ ^^^^^S. ^ ^^^^ 

<79> <^7lAl, VpS^ ^Sj-^O] 3.t].^ C(?l3ll|Al^^i)=Q(-§-^)/Vpo11 ^«fl 

<80> ol-^oj] o]^, ^ cflolB] ^<a-g- 5l-4i<^l ^7H]-7l ^<^1 ol Sj-^^ ^-^ SE^ 

^olE ^o]Al7l:E.^'^ 7l3JflAl^iO^ 3.7\] ^-51, c>Hl S^^gfl 7^1 

<8i> T2 ^:?]:ol #14^, ^:?V(T3)<^1>H^ t-flolEl :5i^g-a2l- ^<at!: ^^jA 

^ TflolM ^oj-^ n 7llo]:E2l wVn^ H^;^]^Bl7> ^ ^ 7] ^^<?> ^7> 

^'a-(Vp)S] ^-a-g- t^lojE-l ^<a-S] ^cH*^A^^ M^^] 

<82> rrfH^-Ai, ^^ofl ^^^5]^ ^<3-(Vp)^ s)-^(Vl)^ £5^] b^l- 7\]o]^ 

^"^■(VgCn-l))^ ^M<=>] ^<^}^^] til^l^>c^ ??^^^ ^^^^yr^y]. -g-^(Cgd)<^l 

<83> «^7lA-^, Tl ^^>(e1>^ ^^)<HlA-io^ ^<y-^ 4^ ^l^* «gp>i4 1:2^ 
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7^]SS ^^*>^ ^diS., £4<^1 wj-sq- ^o] 5VS. ^^2] -g- 

^ A]^^ ot 4^s7> £)ZL, lOVS Imsolifly]- ^c]-. tcfe^A-] , jl ^^<^1^i^ efl 

<85> ZLe^£.^, Tl <^le-^t!r ^-i- Jis^^>^ ^^1^^ ^'^l H]-^3i^]-rl-. 

-R-;^! -g-^(Cst)^ ^"a- -fr^l -§-^(Cst)/^^i -g-^(Clc) tijcHl ^7^1 

sl^t^KCgd^ ^i-cfl2^j^^ -6-^1 -§-^(Cst)/^^^ -g-^(Clc)ol 3)-^=^ 

<86> VHR* ^o]7] -^^1 -g-^^ ^-^^ 71 5^ ^<a*>S^ 

^;^1^>°^. Tflolm ^o]- ^5|.o^ 1/2-1/4 ^^^7} -B-S^Cf. 

<87> Tflolm ^<a-<^l cfl^H lOV ^S.^ ^51-1- 5V~2.5V7> 91 

7}^^. H^B-S., Tl '=?-^S\. T3 ^^<^l^i^ TllolM ^oj.^ ^olE ^ ^ifl ^1^^ 71^ 
^S. ^ nfl Tflolm ^oj-oii ^SV~^iOV ^^HS ^o] w>^3i§>r:l-. 

<88> C.i7lA-1, ^^^41- ol-g-^H 1:^^ ^ISl- 2}-:^ ^7> ^<a-(Vp)l- ^1 

^3>^t-ll, ofl^^ -B-^^^ ^"=10.8, ^-L=3.4<:>lJI, Cst=Clc(^"a-ol o]7}S\7] 

6«;^o^ .^VHfl, ^ e=( ^-i-)o] 5}.^^ ^^1^>^ 

<89> 1. ^efl ;^lSO^ , 

<90> Vs=4V, Vgccd=10V. Vgreset=10V. Cgd=0<^l^. Vp=4V + 1/4 xlOV + 1/4 x lOV =9V 
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<9i> 2. sl-olH 7^13- ;g o. 

<92> Vp = 2V + 1/2 X lOV + 1/2 X lOV = 12V 

^c^l lOV o]7}^^ 1ms '^l^^ ^^^^^^ ^ Jl^ -S-^ "^^i^ 

^]-§-^>^ 0.5ms cltfl^ sl^o] 7>^Sj]^t:f. 
<94> olAj-oljA-^ ^^*]: tJ>fi^- ^o], c^]o]Bl :5i<a-o] sj-^ofl o]7}S\7] TljojEollA-^ 

Se11^<Hl 5|-^21 1-^ 5£^ sj-olMS. ^<^]^]^ ^o] 

^ ^^<^1 i:fl^'H:£ ^^7> ^^Sl -g-^ ^£7> ^^^t:!-. 

» ^'HM-^l i^f'a^^ 7>^^>x:f. 

<96> ^ S^l ^ ^>^1 tio^^ol] rc).s^ c-flolE-l ^oj-o] 

<97> o]S ol«|] cfl^^o^ C-flolBll- jatq- >0^^>J1 ^^^>7fl ^^^^ 

ell<^l ^ ^ Sicf. 
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[^^%^ 11 

E^o^ Sj-dt ^^oll cf^Sl E^x]^Bll- ^L^sr]-^ ^-^^ 3^11^; 

; 

^11 ^^^i- MV^v M^;^1^Eil- ^ ^aIt^^ ;5i<a-oi <^7}S\^ ^12 

5Lf-^>^ ^1^2^ ^^fl^ TflolM ^«^^* 7]]o]^^o\] ^^}^0_S. 9i7m^ 

Thiols ^ 

2] 

^ll«j-<Hl^i, 

^^71 ^11 ^IS^, 

^ojE 2.:coi ;g o. m.^ ;^]2.oi ^^lo.^ a^l ^^1. 
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^7] ^11 n^^, 

[^^^J- 4] 

^ll*J-^l^i, 
^7] 711 ol 3 

tiV^ H^^1>,E^7> ^ ^ rf^ai ^11 ol;5ioll <^;^^ 7]^ ^<a: -^-71 t-fl 

o]Bl ^^Jif ^^i^ ^'a-* ^7l-^>^ ;^13 ^1 S.^^}^ ^^i^S. ^> 

5] 

E-l^ Cl-^^ aV^- E^^liB-1# S^^m -^71 wl-^ E 

^;^liBlS] 7flo]m<Hl ^^5]^ ^J:B.^ 7\]o]^ -^7] afl^o^ 6n;g ^ 

an A] oil t^]o]B\ t^lolB] i^e>^ S^l 

t!- ^11 ^ S^^l^iE-ll- ^ ^A]^ i:-11o]El ^<a-ol ol7>m ^^^^>^ 

>^12 ^:?V^ S^*>^ ^1^^^ TflolS 7\]o]^ ^ofl <^l7>€r>^ cf ; ^ 

^^71 ^-fl;^ irll^oll ^7l T^sflAlEioll c-flolEl ;^<g-# <?l7>e>^ 
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[^^■^J- 6] 

yVD]- ^^:^]^B\7} ^ ^ rf^^ ^11 ol^o]] 7l:?> ^'^}- ^7] c^] 

ojE-l ^«a-3z}. ^^'^^ ^A^s] ^7m^ ;^13 t:-! if-i5>^ ^^1-^^ 

7] 

^71 m ^^«^lA-1o^ 7ilo]E ^og-o^ ^^tt ^^l^S ^-^^ S.^] 

^J-71 ^13 ^^<^lAiSl TflolM ^<a-^ ^^^^ ^^H^ o-fl^ SA] 
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S^l 
10] 

11] 

^1-71 ^ii A]^^ i^^Hi 1-^ ^-9- ^^]^ ^-a- ^^^S. 

[^^^J- 12] 

^1-71 ;^ll ^12:^ ii^ael ^olH 3_^o] m.^ ^j^o] o.^ s:]-^ o^;^ 
13] 

711 -^H ^SJ-<='fl i^^l-«=^ ^i-tll^io.^ d3V - di0V7> Sl:£^ ^^1^^ 

--^^^ a^l ^J-^1^ ^c}-'^. 
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